Pituitary tumor-transforming gene 1 enhances proliferation and suppresses early differentiation of keratinocytes.
The epidermis is a self-renewing tissue, the homeostasis of which is dependent upon the tight balance between proliferation and differentiation based on appropriate regulation of the cell cycle. The cell cycle regulation is dependent on the interactions among a number of cell cycle regulatory molecules, including the pituitary tumor-transforming gene 1 (PTTG1), also known as securin, a regulator of sister chromatid separation and transition from metaphase to anaphase. This study was conducted to clarify the less-known functions of PTTG1 in the epidermis by the use of keratinocytes cultured under two-dimensional (2D) or three-dimensional (3D) conditions. Forced overexpression of PTTG1 caused upregulation of cyclin B1, cyclin-dependent kinase 1 (CDK1), and c-Myc, resulting in enhanced proliferation and suppression of early differentiation without apparent alterations in terminal differentiation, and the exogenous PTTG1 was downregulated in association with cell cycle exit. In contrast, depletion of PTTG1 caused their downregulation and constrained proliferation with retention of differentiation capacity. These findings suggested that PTTG1 could alter the proliferation status by modulating the expression levels of the other cell cycle regulatory proteins, and excess PTTG1 primarily affects early differentiation of keratinocytes under the stability regulation associated with cell cycle exit.